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Licensing and Safety Requirements for
Launch

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Notice of proposed rulemaking
(NPRM).

SUMMARY: The Associate Administrator
for Commercial Space Transportation of
the Federal Aviation Administration
(FAA), Department of Transportation
(DOT), is proposing to amend the FAA’s
commercial space transportation
regulations. The FAA proposes to
amend its regulations to codify its
license application process for launch
from a non-federal launch site. A non-
federal launch site is a launch site not
located on a federal launch range. The
proposed regulations are also intended
to codify the safety requirements for
launch operators regarding license
requirements, criteria, and
responsibilities in order to protect the
public from the hazards of launch for
launch from a federal launch range or a
non-federal launch site.

DATES: Send your comments on or
before February 22, 2001.

ADDRESSES: Address your comments to
the Docket Management System, U.S.
Department of Transportation, Room
Plaza 401, 400 Seventh Street, SW.,
Washington, DC 20590-0001. You must
identify the docket number FAA-2000-
7953 at the beginning of your
comments, and you should submit two
copies of your comments. If you wish to
receive confirmation that FAA received
your comments, include a self-
addressed, stamped postcard. You may
submit and review comments through
the Internet at http://dms.dot.gov. You
may review the public docket
containing comments to these proposed
regulations in person in the Dockets
Office between 9:00 a.m. and 5:00 p.m.,
Monday through Friday, except Federal
holidays. The Dockets Office is on the
plaza level of the NASSIF Building at
the Department of Transportation at the
above address.

FOR FURTHER INFORMATION CONTACT:
Michael Dook, Licensing and Safety
Division (AST-200), Associate
Administrator for Commercial Space
Transportation, Federal Aviation
Administration, DOT, Room 331, 800
Independence Avenue, SW.,

Washington, DC 20591; telephone (202)
267-8462; or Laura Montgomery, Office
of the Chief Counsel (AGC-200), Federal
Aviation Administration, DOT, Room
915, 800 Independence Avenue, SW.,
Washington, DC 20591; telephone (202)
267-3150.

SUPPLEMENTARY INFORMATION:
Comments Invited

Interested persons are invited to
participate in the making of the
proposed action by submitting such
written data, views, or arguments as
they may desire. Comments relating to
the environmental, energy, federalism,
or economic impact that might result
from adopting the proposals in this
document also are invited. Substantive
comments should be accompanied by
cost estimates. Comments must identify
the regulatory docket or notice number
and be submitted in duplicate to the
DOT Rules Docket address specified
above.

All comments received, as well as a
report summarizing each substantive
public contact with FAA personnel
concerning this proposed rulemaking,
will be filed in the docket. The docket
is available for public inspection before
and after the comment closing date.

The Administrator will consider all
comments received on or before the
closing date before taking action on this
proposed rulemaking. Late-filed
comments will be considered to the
extent practicable, and consistent with
statutory deadlines. The proposals in
this document may be changed in light
of the comments received.

Commenters wishing the FAA to
acknowledge receipt of their comments
submitted in response to this document
must include a pre-addressed, stamped
postcard with those comments on which
the following statement is made:
“Comments to Docket No. FAA-2000—
7953.”” The postcard will be date
stamped and mailed to the commenter.

Availability of Rulemaking Documents

You can get an electronic copy using
the Internet by taking the following
steps:

(1) Go to the search function of the
Department of Transportation’s
electronic Docket Management System
(DMS) Web page (http://dms.dot.gov/
search).

(2) On the search page type in the last
four digits of the Docket number shown
at the beginning of this notice. Click on
“search.”

(3) On the next page, which contains
the Docket summary information for the
Docket you selected, click on the
document number of the item you wish
to view.

You can also get an electronic copy
using the Internet through FAA’s web
page at http://www.faa.gov/avr/arm/
nprm/nprm.htm or the Federal
Register’s web page at http://
www.access.gpo.gov/su_docs/aces/
aces140.html.

You can also get a copy by submitting
a request to the Federal Aviation
Administration, Office of Rulemaking,
ARM-1, 800 Independence Avenue
SW., Washington, DC 20591, or by
calling (202) 267-9680. Make sure to
identify the docket number, notice
number, or amendment number of this
rulemaking.

1. Introduction

By this notice of proposed
rulemaking, the FAA proposes licensing
and safety requirements for the conduct
of a launch. The proposed requirements
for obtaining a license would apply to
a launch operator planning to launch
from a non-federal launch site. A non-
federal launch site is a launch site that
is not located at a federal launch range.
The proposed regulations for obtaining
a license would not, however, apply to
any launch from a non-federal launch
site where a federal launch range
performs the safety functions. For such
a launch, the licensing requirements of
14 CFR part 415, subpart C applies. The
proposed regulations are also intended
to codify the safety requirements that a
launch operator must satisfy to protect
the public from the hazards of launch.
The safety requirements contained in
this proposed regulation apply to all
licensed launches of expendable launch
vehicles whether from a federal launch
range or a non-federal launch site. This
notice provides information regarding
the criteria for obtaining a launch
license, the responsibilities with which
a launch licensee must comply, and
operational requirements.

II. Background

The Commercial Space Launch Act of
1984, as codified and amended at 49
U.S.C. Subtitle IX—Commercial Space
Transportation, ch. 701, Commercial
Space Launch Activities, 49 U.S.C.
70101-70121 (the Act), authorizes the
Department of Transportation and thus
the FAA, through delegations,! to
oversee, license and regulate
commercial launch and reentry
activities and the operation of launch
and reentry sites as carried out by U.S.
citizens or within the United States. 49
U.S.C. 70104, 70105. The Act directs the
FAA to exercise this responsibility
consistent with public health and safety,

1See Commercial Space Transportation Licensing
Regulations, 64 FR 19586 (Apr. 21, 1999).
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safety of property, and the national
security and foreign policy interests of
the United States. 49 U.S.C. 70105. The
FAA is also responsible for encouraging,
facilitating and promoting commercial
space launches by the private sector. 49
U.S.C. 70103. A 1996 National Space
Policy recognizes the Department of
Transportation as the lead federal
agency for regulatory guidance
regarding commercial space
transportation activities.

The FAA licenses commercial
launches, the subject of this notice of
proposed rulemaking in accordance
with the Act and 14 CFR Ch. III. Until
recently, all commercial launches took
place under the cognizance of federal
launch range safety organizations,
which impose comprehensive safety
requirements on launch operators. The
FAA has been able to rely significantly
on the safety oversight activities of the
federal launch ranges. Consequently,
many safety issues did not need to be
addressed explicitly in the FAA’s
regulations. That has now changed.

The commercial space transportation
industry continues to grow and
diversify. Between the first licensed
commercial launch in March 1989 and
July 2000, 130 licensed launches have
taken place from five different launch
sites, including launches from a non-
federal launch site, and from launch
sites operated by licensed launch site
operators. The vehicles have included
traditional orbital expendable launch
vehicles, such as the Atlas, Titan, and
Delta, and sub-orbital Black Brant
boosters, new expendable launch
vehicles using traditional launch
techniques, such as Athena and
Conestoga, and unique vehicles, such as
the air-borne Pegasus. The commercial
launch industry has evolved from one
relying on traditional orbital and sub-
orbital launch vehicles to one with a
diverse mix of vehicles using new
technology and new concepts. A
number of international ventures
involving U.S. companies have also
formed, further adding to this diversity.

Developments in cost savings and
innovation are not confined to the
launch industry. The launch site
industry has also made progress.
Commercial launch site operators are
coming on line with the goal of
providing flexible and cost-effective
facilities both for existing launch
vehicles and for new vehicles. When the
commercial launch industry began,
commercial launch companies based
their launch operations at federal
launch ranges operated by the
Department of Defense (DOD) and the
National Aeronautics and Space
Administration (NASA). The Eastern

Range, where the 45th Space Wing
provides launch safety services, located
at Cape Canaveral Air Station in Florida
(CCAS), and the Western Range, where
the 30th Space Wing provides launch
safety services, located at Vandenberg
Air Force Base (VAFB), in California are
Federal launch ranges that support
licensed launches. Both are operated by
the U.S. Air Force. Wallops Flight
Facility in Virginia, operated by NASA;
White Sands Missile Range (WSMR) in
New Mexico and Kwajalein Missile
Range, both operated by the U.S. Army;
and the Kauai Test Facility in Hawaii,
operated by the U.S. Navy are other
federal launch ranges that support
licensed launches. Federal launch
ranges provide the advantage of existing
launch infrastructure and range safety
services. Launch companies are able to
obtain a number of services from a
federal launch range, including radar,
tracking and telemetry, flight
termination and other launch services.
Today, most commercial launches
still take place from federal launch
ranges. However, the FAA anticipates
that this pattern will change, as non-
federal launch sites become more
prevalent. On September 19, 1996, the
FAA granted the first license to operate
a launch site to Spaceport Systems
International (SSI) to operate California
Spaceport. That launch site is located
within VAFB. Three other launch site
operators have received licenses. The
Spaceport Florida Authority (SFA)
received an FAA license to operate
Launch Complex 46 at CCAS as a
launch site. Virginia Commercial Space
Flight Authority (VCSFA) received a
license to operate Virginia Spaceflight
Center (VSC) within NASA’s Wallops
Flight Facility. Most recently, Alaska
Aerospace Development Corporation
(AADC) received a license to operate
Kodiak Launch Complex (KLC) on
Kodiak Island, Alaska as a launch site.
Whether launching from a federal
launch range, a launch site located on
a federal range, or a non-federal launch
site, a launch operator is responsible for
ground and flight safety under its FAA
license. At a federal launch range a
launch operator must comply with the
rules and procedures of the federal
range. The safety rules, procedures and
practices, in concert with the safety
functions of the federal launch ranges,
have been assessed by the FAA, and
found to satisfy the majority of the
FAA'’s safety concerns. In contrast,
when launching from a non-federal
launch site, a launch operator’s
responsibility for ground and flight
safety takes on added importance. In the
absence of federal launch range
oversight, it will be incumbent upon

each launch operator to demonstrate the
adequacy of its ground and flight safety
to the FAA.

An NPRM containing licensing and
safety requirements for the operation of
a launch site was issued in June 1999,
and that notice makes clear that a
licensed launch site operator will not be
playing the same role as a federal
launch range. Licensing and Safety
Requirements for Operation of a Launch
Site, Notice of Proposed Rulemaking, 64
FR 34315 (Jun. 25, 1999) (‘“Launch Site
NPRM”). That notice proposes specific
requirements for operating a launch site,
including the operation of a non-federal
launch site; however, the notice
proposes more limited launch site
operator licensee requirements with
respect to flight safety of a launch from
a non-federal site. A launch site
operator is not required to perform in a
similar capacity as the current federal
launch ranges. The FAA holds a launch
licensee, not a launch site operator,
responsible for flight safety, even in
those cases where a launch site operator
provides services in support of a launch.
In that context, a launch site operator
acts as a contractor or subcontractor to
a licensed launch operator. The majority
of public safety requirements for launch
related ground and flight operations fall
upon the launch licensee.

In addition to licensing the operation
of the first non-federal launch site, the
FAA issued, as of March 1999, its first
launch license for launch from a non-
federal launch site, which was, in this
case, the Pacific Ocean. For this launch,
no federal launch range safety review
was available. Sea Launch Limited
Partnership (Sea Launch), the licensee,
was successful in conducting its first
launch of a commercial rocket from a
modified mobile oil rig located in the
Pacific Ocean. Because Sea Launch does
not plan to offer its launch platform or
location to others for launch, the FAA
did not require it to obtain a license to
operate a launch site; accordingly, it
needed only obtain a launch license.
The FAA’s approach to Sea Launch’s
license application was to ensure an
equivalent level of safety as has been
sought at the federal launch ranges.
Although the foreign safety system,
technology, procedures, and operations
create a number of differences, the FAA
was able to use the federal launch range
approach as a benchmark to achieving
safety for the FAA’s safety
determination.

The current regulations, 14 CFR part
415, governing launch primarily address
launches as they take place from
Department of Defense or National
Aeronautics and Space Administration
(NASA) launch ranges, and treat
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launches from a non-federal launch site
on a case by case basis. The licensing
regulations for launch from a federal
launch range are designed to avoid
duplication of effort between the FAA
and the federal launch ranges in
overseeing the safety of launches at the
federal ranges. Although the FAA does
require information and analyses not
required by federal ranges to ensure that
all flight safety issues are addressed,
and imposes certain additional
requirements derived from
recommendations arising from a
National Transportation Safety Board
investigation, the FAA does not
duplicate the safety assessments
performed by federal launch ranges. The
ranges require compliance with their
safety rules as a condition of using their
facilities and services. The federal
ranges act, in effect, both as landlords
and as providers of launch facilities and
services. Under this notice of proposed
rulemaking, that licensing approach will
continue. A launch operator license
applicant proposing to launch from a
federal launch range will continue to be
governed by subpart C of part 415. A
launch operator proposing to launch
from a non-federal launch site would be
subject to the requirements proposed by
subpart F which are, because of the lack
of federal launch range involvement,
more detailed in order to permit the
FAA to adequately review the safety of
each proposed launch.

A federal launch range requires a
launch operator to provide data
regarding its proposed launch. The
range evaluates the data to ascertain
whether the launch operator will
comply with range requirements. The
range also uses the data to prepare range
support for the mission. DOD ranges
require that a launch operator apply for
and obtain specific mandatory
approvals from the range in order to
conduct certain specified operations.
For example, the Air Force’s ‘“‘Eastern
and Western Range Requirements 127—
1,” (Mar. 1995) 2 (“EWR 127-1"") require
a launch operator to obtain approvals
for hazardous and safety critical
procedures before the range will allow
those operations to proceed. In the event
that a launch operator’s proposal does
not fully comply with range
requirements, a range may issue a
deviation or a waiver if the mission
objectives of the launch operator could
not otherwise be achieved. A range may
issue a deviation to allow a launch even
when a launch operator’s designs or
proposed operations do not comply

2The latest version of these requirements may be
found at http://www.pafb.mil/45SW/rangesafety/
ewr97.htm.

with range requirements. A range may
issue a waiver when it is discovered
after production that hardware does not
satisfy range requirements or when it is
discovered that operations do not meet
range requirements after operations
have begun at a federal range. A range
will allow a deviation or grant a waiver
only under unique and compelling
circumstances.

The FAA performed baseline
assessments of various federal launch
ranges and found their safety services
adequate. Under FAA regulations, the
FAA does not require an applicant to
demonstrate the adequacy of the range
services it proposes to employ if the
applicable baseline assessment included
those federal launch range services and
if those services remain adequate.
Certain showings regarding the
applicant’s own capabilities are still
required. The FAA requires specific
information regarding the interface
between the safety organizations of a
federal launch range and of an
applicant. In the event that a service or
procedure upon which an applicant
proposes to rely is not within the
documented experience of the federal
launch range that the applicant
proposes to utilize, the applicant would
have to demonstrate the safety of that
particular aspect of its launch. This is
also true if a documented range safety
service has changed significantly or has
experienced a recent failure. In those
cases, the burden of demonstrating
safety shifts to the applicant.

III. Discussion of Proposed Licensing
and Safety Regulations for Launch

A. Proposed Revisions to Parts 415 and
417

The approach the FAA followed in
developing technical requirements for
this proposed rule is to build on the
safety success of federal launch ranges
and to seek the same high level of safety
that the federal ranges have achieved.
Wherever appropriate for public safety,
federal launch range practices were
used as the basis for the development of
the FAA’s regulatory regime.
Additionally, this proposed rule would
allow for flexibility through the use of
performance standards where
appropriate, and identifies specific
technical requirements where necessary
to ensure safety. The FAA worked
extensively with federal launch range
safety personnel to refine and adapt
many of the federal range requirements
to a performance standard approach for
incorporation into this proposed rule.
The text responds to the complexity of
space launch systems and the potential
for negative consequences to public

safety. The proposed regulations specify
detailed processes, procedures,
analyses, and general safety system
design requirements. Where necessary,
for critical safety hardware and
software, this proposed rule provides
design and detailed test requirements.
In every case, the proposed regulations
define the material that must be
prepared and submitted as part of a
license application or by a licensee
before launch. The FAA also proposes
to build flexibility into its requirements.
Although the proposed regulations
would provide the requirements with
which a licensee must comply, the FAA
anticipates that a launch operator might
wish to employ alternative means of
achieving the same safety goal. In that
case, if a launch operator can clearly
and convincingly demonstrate an
equivalent level of safety, the FAA
would consider accepting that
alternative, and describing it for the
benefit of others through the notice, the
FAA’s advisory circular process or some
other method.

This notice of proposed rulemaking
proposes safety requirements for
licensed launch, whether from a non-
federal launch site or a federal launch
range. It is the FAA’s understanding that
the U.S. Air Force launch ranges intend
eventually to cross-reference the same
requirements for flight for government
launches. In the course of creating the
requirements for this proposed rule, the
FAA consulted with the federal launch
ranges. As a result of these
consultations, what the FAA
understands to be a general sentiment
within the launch community in favor
of consistent requirements, and the
recommendations contained in the
White House’s report, The Future of the
Space Launch Bases and Ranges, (2000)
the FAA and the Air Force plan to
establish common safety standards for
the flight of a launch vehicle. The FAA
will implement its requirements
through rulemaking, and launch
operators using Air Force ranges for
commercial launch would have to abide
by the FAA regulations for flight safety
in proposed part 417. Because the Air
Force’s ground safety requirements still
provide greater specificity than what the
FAA proposes through this notice, the
Air Force does not, at this time, plan to
substitute the FAA’s proposed ground
safety requirements for its own, but,
because a launch operator will have to
comply with the requirements of part
417, that launch operator will have to
ensure that it complies with the FAA’s
proposed ground safety requirements as
well. The FAA anticipates that, in most
instances, satisfaction of the Air Force
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requirements will satisfy the FAA’s
ground safety requirements. In the event
of conflicts, the FAA’s requirements
will govern licensed launch operators.

Both the Air Force and the FAA
anticipate tangible benefits to having
common safety standards. Because the
FAA is building upon the requirements
of the federal launch ranges, this
proposed rule is meant to preserve the
best of the Air Force public safety
experience and expertise. The Air Force,
which has subjected its own
requirements to the scrutiny and
comments of its range users in the past,
will be able to rely on the fact that the
FAA’s proposed requirements will
undergo the public notice and comment
period mandated by the Administrative
Procedure Act. This proposed rule will
provide a forum for public participation
on the proposed standards and
economic impacts. An FAA rulemaking
requires a cost benefit analysis, which is
also subject to public comment, and
ensures that issues regarding cost are
taken into account. The FAA, in turn, is
able to leverage the technical expertise
of the Air Force legacy in promulgating
its requirements. The FAA and the Air
Force foresee greater ease of
administration for launch operators and
the government, as well as greater
uniformity of treatment, with a common
set of national standards.

This notice proposes to establish
requirements for a flight safety analysis
that covers the hazards of normal and
non-normal flight. The results of the
analysis will be used to develop and
implement flight safety rules and
procedures that govern the licensed
launch. The flight safety analysis is a
critical tool for determining that public
safety is being adequately addressed.
The analysis must accurately reflect the
true circumstances of each launch.
Consequently, the proposed rules would
specify performance standards for each
critical part of a flight safety analysis as
well as identifying the specific safety
criteria that must be met.

This notice would cover a number of
major flight safety analysis issues. Flight
control lines are necessary for a flight
safety analysis. Establishing flight
control lines involves the identification
of those areas that must be protected
from potential adverse effects of a
launch vehicle’s flight. Flight control
lines are material input to the flight
safety analysis and the determination of
flight safety limits. They depend on the
location of population centers, foreign
territorial boundaries, and other areas
that must be protected. Flight safety
limits are used during a launch to
determine when a malfunctioning
vehicle’s flight must be terminated to

ensure that any adverse effects are
contained. Flight safety limits may be a
function of time and depend on the
vehicle’s debris footprint.

This notice of proposed rulemaking
addresses other flight safety measures.
For example, wind weighting is a
technique used to determine launch
azimuth and elevation settings for
unguided launch vehicles, which are
typically sub-orbital sounding rockets.
Wind weighting predicts the wind
effects on impact point displacement
during the thrusting phases of flight as
well as the ballistic free-fall phase of
each launch vehicle stage.

Hazard areas must be established for
both preflight processing of a launch
vehicle and flight. Hazard areas are
established to provide protection from
both normal and anomalous launch
events. The presence of the public in a
hazard area is a constraint on preflight
processing and flight, and must be
controlled, typically by controlling
access to the area or through flight
commit criteria that depend on real-time
surveys of the area at the time of flight.
This notice proposes to specify the
analysis that a license applicant must
perform to define the appropriate
hazard areas for each launch. These
hazard areas generally include a launch
hazard area that accounts for people,
aircraft, and any ships, impact hazard
areas for planned debris resulting from
normal flight, and hazard areas for
unique hazards such as toxic or
radiological materials.

An applicant must demonstrate
satisfaction of the FAA’s risk criteria.
This may be accomplished if a launch
operator is able to show that the risk of
casualties to the general public is
acceptably low. An applicant must
show that the collective casualty
expectancy (Ec) risk of the proposed
launch is equal to or less than the FAA’s
established criteria of 30x10~6. This is
a critical measure used to evaluate
potential public risk due to a proposed
launch. An applicant must also show
that its proposed launch will be
conducted without exceeding an
individual casualty probability (Pc) of
1x10~6. Not all federal launch ranges
require an individual risk analysis. In
most cases, if 30x10~6 is met,
individual risk is also less than 1x10~6.
This is not, however, always the case.
The need to evaluate individual risk
varies depending on the specifics of the
launch and the launch site. Because
FAA regulations must address the broad
range of non-federal launch sites and
launch vehicle combinations, the FAA
proposes to require a launch operator to
demonstrate that the individual risk
criteria will not be exceeded for each

launch regardless of whether the launch
occurs from a non-federal launch site or
a federal launch range. This notice will
provide a method for accomplishing
these analyses and allow for variations
and possible simplifications to the
analysis based on the applicant’s
specific situation. The applicant would
perform risk analysis to demonstrate
that each proposed launch will not
exceed established criteria for the
impact probability of hitting aircraft and

ships.

TPhe other essential component for
flight safety is a flight safety system. The
primary purpose of a flight safety
system is to monitor a launch vehicle’s
flight status and provide the positive
control needed to prevent the launch
vehicle from impacting populated or
other protected areas in the event of a
vehicle failure. The requirements for
properly qualifying the proposed flight
safety system and validating its
performance are critical. Comprehensive
flight safety system requirements will be
provided that are designed to ensure
that a launch operator implements a
highly reliable, acceptable system.

This proposed rulemaking addresses
important components of and major
issues related to a flight safety system.

A typical flight safety system is
composed of a flight termination system
and a command control system. This
notice proposes to define a flight
termination system (FTS) as consisting
of all components that are on board a
launch vehicle and are needed to
control the termination of a launch
vehicle’s flight. An FTS may also
include automatic destruct system
components designed to activate upon
vehicle breakup or premature separation
of individual powered stages or strap-on
motors. This notice proposes
requirements for the FTS components
onboard a launch vehicle as well as
command control components that are
typically ground based, including
associated software. A highly reliable
FTS is critical to ensuring public safety.
This notice would define a process for
obtaining the necessary reliability. That
process would consist of specific FTS
design standards and criteria, a
reliability analysis of the FTS design,
and comprehensive testing to qualify
the FTS design and certify and accept
FTS components.

The proposed requirements would
also address other elements of the flight
safety system. This notice of proposed
rulemaking would include requirements
for compatible vehicle tracking, visual
data sources, telemetry,
communications, display, and recording
systems that are necessary as part of the
flight safety system to support a flight
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termination decision. The licensee
would be responsible for ensuring that
these required systems are available to
support the launch. A flight safety
system must be complemented with,
and operated by a qualified flight safety
crew that includes a flight safety official
and support personnel. This proposed
rule would identify the flight safety
crew positions and the personnel
qualifications required for each
position. The FAA’s proposed training
and qualification approach is an
adaptation of federal launch range
practices.

This notice also addresses ground
safety issues related to the preparation
of a launch vehicle for flight. Many
issues related to the safety of ground
operations at a launch site are subject to
regulation by other federal agencies.
This notice would address ground safety
issues, not otherwise addressed by other
federal regulations, that are unique to
space launch processing and that could
affect the general public. A launch
operator licensee would be responsible
for developing and implementing a
ground safety program in compliance
with the specified standards, and
should note that this proposed
rulemaking does not supersede the
ground safety requirements of other
regulatory agencies.

Ground safety issues may be
addressed through a number of
measures in this notice. This proposed
rulemaking includes a hazard
assessment to ensure the safety of
ground operations. A launch operator
would be required to perform a hazard
analysis for all hazardous operations to
identify the potential of each hazard for
affecting public safety. This proposed
rulemaking would define requirements,
processes, and procedures for mitigating
identified public safety hazards. Launch
processing typically involves the use of
toxic and hazardous materials. This
proposed rule would define ground
safety program requirements designed to
protect the public from these
substances. The use of non-ionizing
radiation in the form of communications
and radar systems is also typical of
launch processing. Proper control of
such sources of energy is of particular
concern due to the many explosives that
could be inadvertently initiated and that
are often present at a launch site. This
proposed rulemaking would define
ground safety program requirements
designed to protect the public from non-
ionizing radiation. A launch vehicle or
payload may include materials that give
off ionizing radiation. The presence of
ionizing radiation is a safety issue that
must be reviewed for each launch and
requires that proper procedures be

followed. There are many ground safety
issues involving explosives associated
with launch processing. The NPRM on
licensing and safety requirements for
the operation of a launch site addresses
locating explosive substances at a
launch site, and identifies appropriate
safety separation distances, based on
quantity, between facilities at the site
and the public. In most cases,
maintaining proper separation distances
will provide protection for the general
public. This proposed rulemaking
would define ground safety program
requirements for protecting the public
from explosives through the
maintenance of proper separation
distances during operations and
preventive explosive safety processes
and procedures, including prevention of
inadvertent initiation of explosives and
propellants.

B. Payload Review and Determination

The proposed requirements address
hazards that a payload may create
during launch. This proposed
rulemaking continues the agency’s
practice of addressing hazards presented
by payloads during the flight of a launch
vehicle. This includes payloads
otherwise exempt from a payload
review. The FAA wishes to clarify that
flight safety analysis includes even
those payloads exempted by 14 CFR
415.53, and is proposing to amend the
text of §415.51 to clarify accordingly.
As is evident from inspection of the
neighboring provisions, sections 415.51
(“the FAA reviews a payload proposed
for launch to determine whether its
launch would jeopardize public health
and safety’’) and 415.53 (“‘each payload
is subject to compliance monitoring to
determine whether its launch would
jeopardize public health and safety”),
the FAA intended to include safety
issues within a payload review.
Nonetheless, in order to avoid
confusion, the FAA proposes to amend
§415.51 to state that all payloads,
exempt or not, are subject to the safety
requirements of subparts C and F of this
part and of part 417. This should make
clear that the exemption of Federal
Communications Commission (FCC) or
National Oceanic & Atmospheric
Administration (NOAA) regulated
payloads or those owned or operated by
the U.S. Government applies to the
payload determination and not to the
safety reviews or requirements.

The Act provides the FAA authority
over payloads. See 49 U.S.C. 70104;
Commercial Space Transportation;
Licensing Regulations, Interim Final
Rule, 51 FR 6870, 6871 (Feb. 26, 1986)
(“The Act gives the [agency] authority to
determine whether the launch of a

payload is inimical to the national
interests specified in the Act and does
not exclude any relevant factor from the
[agency’s] consideration.””) The
commercial space transportation
regulations implemented this authority,
first, through a mission review, see 14
CFR 415.21-415.25 (1988), and then
through the payload review adopted in
1999, see 14 CFR 415.51-415.63 (1999).
The Act also contains provisions
describing the authority of various
agencies with regard to certain
payloads. The Act does not affect the
authority of the FCC or the Secretary of
Commerce under the Land Remote-
Sensing Commercialization Act of 1984.
49 U.S.C. 70117(b). This means that
these agencies may continue in their
regulation of communications satellites
and land remote sensing satellites.
Accordingly, the FAA does not conduct
a payload review of payloads that are
subject to regulation by the Federal
Communications Commission or the
Department of Commerce, National
Oceanic and Atmospheric
Administration, or that are owned or
operated by the U.S. government. This
means that the FAA does not review
those payloads for their impact on the
national interests identified in the Act.
The FAA does, however, possess and
exercise safety authority over issues
presented by payload hazards during
flight of a launch vehicle. The FAA
recognizes that the legislative history
accompanying the requirement in 49
U.S.C. 70104(b) that a licensee may
launch a payload only if the payload
complies with the requirements of the
laws of the United States related to
launching a payload, indicates that
Congress did not want communications
or land remote sensing satellites
subjected to a duplicative regulatory
process. See Commercial Space
Launches, Sen. Committee Rep. No. 656,
98th Cong., 2d Sess., 15 (1984). The
Committee recognized, for example, that
the FCC provided authorization for the
launch of a communications satellite
and would therefore require no separate
“documentation or certification’” by the
FAA. Id. Nor did Congress intend that
the FAA obtain the authority “to
override or modify any decision by the
FCC to authorize the launch or
operations of a communications
satellite.” Id. at 16. The FAA does not
purport to authorize the operation of
communications satellites. That is why
the exemption in §415.53 exists. What
the FAA does require, however, is
information sufficient to evaluate the
safety of a proposed launch. The FCC
and NOAA do not analyze the launch
safety of communications or land
remote sensing satellites. Accordingly,
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the FAA’s proposed safety requirements
would not constitute duplicative
regulation.

If the payload hazards dictate a
change in commit criteria, trajectory or
other safety related decision, the launch
operator and the FAA need to be able
to assess and respond to the hazards
posed by the satellite. A satellite’s
hazards may consist of fuel, debris or
both. In this regard the FAA notes that
the Senate Committee, in discussing the
agency’s authority to issue an
emergency order stopping a launch,
recognized that the agency could have
concerns ‘“‘that may relate to the launch
vehicle or its payload.” Id. at 24. This
explicit recognition of the FAA’s ability
to respond to payload concerns supports
the FAA’s interpretation of the Act:
subsection 70117(b) provides that the
authority of the FCC and NOAA remain
unaffected by the Act, but means
nothing more than that. Although the
FAA should not duplicate the roles of
the FCC or NOAA, it may address areas
not otherwise encompassed by their
regulatory schemes, namely, the safety
issues surrounding any particular
launch. Accordingly, the FAA will
continue to address payload safety
issues that relate to the transport, or
launch, of a payload, regardless of
whether the payload is within the
jurisdiction of the FCC or NOAA or
whether it is owned or operated by the
U.S. Government.

C. Safety Review for Launch From a
Non-Federal Launch Site

Under current practice, the FAA
requires a safety review for launch from
a non-federal launch site. By this
proposed rulemaking, the FAA proposes
to codify its requirements for the safety
review. Proposed part 417 contains the
safety requirements with which a
licensee must comply. Part 415, subpart
F, would require a license applicant to
demonstrate how it will satisfy the
requirements of part 417 in order to
obtain a license. The FAA would issue
a safety approval if an applicant
demonstrated that it would meet the
safety responsibilities and requirements
for launch. The safety review would
require an applicant to submit data,
prepare test plans, conduct and supply
analyses and do so in accordance with
specified timetables.

Not unlike what a launch operator
must submit to a federal launch range in
order to launch from a site such as Cape
Canaveral or Vandenberg Air Force
Base, a launch operator must
demonstrate that it will satisfy the
FAA’s regulatory requirements. A
launch operator will notice some
differences. The same work will be

performed, but by different entities.
Where, for example, a federal launch
range will perform much of the flight
safety analysis for a launch operator to
launch, the lack of a federal range and
the proposed requirements would settle
that task upon the launch operator. In
the course of its safety review, the FAA
will review the launch operator’s
information for validity and accuracy.

D. Part 417, Launch Safety

This proposed rulemaking clarifies
the roles and responsibilities of a launch
operator licensee. It specifies that a
launch operator is responsible under an
FAA license for the safety of the flight
of its launch vehicle and the launch
processing, or preparation of that launch
vehicle for flight, at a U.S. launch site.

A launch license encompasses both
the flight of a launch vehicle, referred to
in common parlance as “launch,” and
the launch processing of that vehicle.
One of the idiosyncrasies of the Act is
its definition of “launch.” The Act
defines launch not only as including the
flight of a launch vehicle, but as
including activities “involved in the
preparation of a launch vehicle or
payload for launch, when those
activities take place at a launch site in
the United States.” 49 U.S.C. 70102(3).
Accordingly, a launch license covers
flight and launch processing, and a
launch operator is responsible for the
safety of both.

This proposed rulemaking also
clarifies a number of issues of which a
launch operator must be cognizant. A
launch license does not relieve a
licensee of other legal obligations.
Under 49 U.S.C. 70105(b), unless
otherwise provided by that subsection,
all requirements of the laws of the
United States applicable to the launch
of a launch vehicle are license
requirements as well. Additionally, this
proposed rulemaking would impose on
a launch operator the requirement to
coordinate with a launch site operator
in order for the launch site operator to
satisfy its regulatory obligations.

The proposed requirements also
highlight the interplay between the
application process and compliance
with the obligations of a licensee.
Because the FAA grants a license based
on the representations contained in a
launch operator’s license application,
part of a licensee’s obligations under its
license are to ensure the continuing
accuracy of all material representations.
The FAA proposes to impose affirmative
verification measures in order to ensure
that a launch operator is operating as it
represented it would.

In order to outline the proposed
regulations, proposed subpart B of part

417 would serve as a guide to other
parts of the regulations. It summarizes
what a launch operator needs to address
to achieve public safety and refers to the
particular subpart, section and
appendices that contain detailed
requirements. This subpart would
address a launch operator’s safety
organization, safety personnel and
codify various criteria for the risks and
hazards associated with launch.

E. Flight Safety Analysis

1. Introduction

A launch operator would be required
to perform flight safety analysis to
demonstrate how it would monitor and
control risk to the public from hazards
associated with normal launch vehicle
flight and the potential hazards
associated with the flight of a
malfunctioning launch vehicle. The
proposed regulations would require that
a launch operator’s analysis consist of a
number of separate analyses, both
deterministic and probabilistic in
content and intent. For all expendable
launch vehicles, a launch operator’s
flight safety analysis would determine
the conditions under which the vehicle
could be launched safely by
demonstrating that the risk associated
with the launch satisfied the public risk
criteria. In addition, for a launch vehicle
flown with a flight safety system as a
means of ensuring public safety, the
flight safety analysis would define the
conditions that would dictate whether
or not the flight of the launch vehicle
had to be terminated due to safety
considerations.

During the licensing process, the FAA
would require a launch operator to
submit the products of its analysis to
demonstrate that the launch operator
performed the required analyses
properly and has the ability to conduct
a launch safely. After licensing, the FAA
would also require a launch operator to
submit analysis products for each
individual launch to provide the data
that the FAA would use to verify a
launch operator’s compliance with the
regulations and the terms of the license
for each launch. The proposed analyses
would thus demonstrate both capability
and specific compliance. This has
proved to be a successful process
historically. The FAA does not,
however, foreclose the possibility that a
launch operator could dispense with
one or more of the proposed analyses
through innovation or the applicability
of a previously performed analysis for a
past mission to a planned mission.
Nonetheless, the FAA would require the
products of each of these analyses to
verify their validity for those launch
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operators employing the more
traditional approaches, and to serve as
a benchmark against which to measure
any alternative approach that a launch
operator proposes.

2. Flight Safety Analysis for Launch
Vehicles That Use a Flight Safety
System to Achieve Public Safety

A launch operator would perform a
series of analyses to define the extent of
its launch vehicle’s capabilities and
hazards, both during normal flight and
in the event of a malfunction. A launch
operator would perform a trajectory
analysis to determine a launch vehicle’s
planned nominal trajectory and the
potential three-sigma trajectory
dispersions about the nominal
trajectory. The three-sigma dispersions,
which routinely include the effects of
winds on a launch vehicle, about the
nominal trajectory define the extent of
normal flight. A launch operator would
perform a malfunction turn analysis to
determine how far a launch vehicle’s
instantaneous impact point can deviate
from the nominal trajectory when a
malfunction occurs. A launch operator
would perform a debris analysis that
identifies inert, explosive, and other
hazardous launch vehicle debris, such
as toxic debris or debris that produces
ionizing radiation, resulting from a
launch vehicle malfunction and from
any planned jettison of launch vehicle
components. A launch vehicle’s
capabilities and hazards may be
significantly affected by winds
experienced during flight. A launch
operator would perform a wind analysis
to determine wind magnitude and
direction as a function of altitude for the
air space through which the launch
vehicle will fly and for the airspace
through which any malfunction and
jettisoned debris may fall.

The launch operator would perform
an analysis to establish flight control
lines that define where a launch vehicle
would be allowed to fly. As part of this
analysis, the launch operator would
assess the surroundings of its proposed
launch site and trajectory to identify the
boundaries of populated and other areas
requiring protection from the potential
adverse effects of the launch vehicle’s
flight, including, its possible breakup,
whether commanded or accidental. The
proposed regulations would require a
launch operator to border the identified
populated and other areas requiring
protection with flight control lines, thus
defining the region within which the
launch vehicle and any breakup and
jettisoned debris must be contained.

The FAA reviewed a recent National
Academy of Sciences (the Academy)
study that recommended that the federal

launch ranges create their impact limit
lines, which correlate fairly closely to
the FAA’s own proposed flight control
lines, on the basis of risk. Streamlining
Space Launch Range Safety, 22,
National Research Council (Apr. 2000)
(’Streamlining Safety”’). The Academy
recommended, among other things, that
destruct lines be defined and
implemented in a way that is directly
traceable to accepted risk standards,
including collective (Ec) and individual
risk. The Academy took exception to the
creation of impact limit lines on the
basis of risk avoidance. Id. at 20 (citing
EWR 127-1, par. 2.3.6: “Whenever
possible, the overflight of any inhabited
landmasses is discouraged and is
approved only if operational
requirements make overflight necessary,
and risk studies indicate probability of
impact and casualty expectancy are
acceptable.”) The FAA finds that it
cannot pursue this recommendation. In
the context of impact limit lines, the
report makes no case for basing a
decision as to what requires protection
on the basis of risk. Instead, it ignores
the portion of EWR 127-1 that permits
overflight on the basis of risk through
the creation of gates, which are the
width of a destruct line opened for a
normally performing vehicle,. Gates are
acceptable only if risk levels are
acceptable. EWR 127-1 at par. 2.3.6.
The FAA proposes, like the federal
launch ranges, to require the protection
of populated areas, and permit the
creation of gates as an exception to the
flight control lines requirement. If the
Academy means to suggest that impact
limit lines or flight control lines should
be created on the basis of risk, the
Academy did not suggest how this
should be accomplished or provide a
justification. The FAA is also troubled
by the possibility that the Academy
recommendation could mean that
certain populated areas and members of
the public near a launch site would no
longer benefit from being protected from
a malfunctioning launch vehicle. The
FAA does not believe that the Academy
intended to distinguish between the
levels of protection some members of
the public are afforded. Accordingly, the
FAA will not seek to deviate from the
federal launch range approach to the
creation of either impact limit lines or,
as the FAA proposes, flight control
lines.

The launch operator would perform a
series of analyses to determine the
conditions that would require
termination of a launch vehicle’s flight
and to establish flight termination rules.
Unless otherwise approved during the
licensing process, the proposed

regulations would require a launch
operator to employ a traditional U.S.
flight safety system where flight
termination is accomplished by
destroying the launch vehicle and
ensuring that any resulting hazards are
contained within an area that is isolated
from the public. In general, if a launch
vehicle strays off course, it must be
destroyed or its thrust terminated before
the vehicle, payload, or resulting debris
is able to impact any populated or other
protected area outside the established
flight control lines.

A launch operator would perform a
flight safety limits analysis and institute
flight termination rules to establish the
conditions under which the launch
operator would have to terminate a
malfunctioning launch vehicle’s flight
to ensure that the launch vehicle’s
debris impact dispersion does not
extend beyond the flight control lines,
or conflict with the risk criteria. A
launch operator’s flight safety limits
analysis would have to account for any
time delay that exists between
recognizing that a malfunction has
occurred, the point in time that a flight
termination command is sent and the
launch vehicle’s destruction. A launch
operator would perform a time delay
analysis to determine the elapsed time,
including an allowance for the flight
safety official’s decision and reaction
time, between the start of a launch
vehicle malfunction or violation of
flight safety limits and the final motion
of the vehicle’s impact point or
commanded flight termination.

Additional proposed analyses would
address other conditions requiring
termination of flight. If a launch vehicle
malfunctions and flies a vertical or near
vertical trajectory, usually referred to as
a straight-up trajectory, rather than
following a normal trajectory
downrange, a launch 